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PRESSURE DISTRIBUTIONS ON A RECTANGULAR ASPECT-RATIO-6,
SLOTTED SUPERCRITICAL AIRFOIL WING WITH
EXTERNALLY BLOWN FLAPS
William G. Johnson, Jr.
Langley Research Center
SUMMARY
An investigation was made in the 5.18-m (17 ft) test section of the Langley 300-MPH
7- by 10-foot tunnel on a rectangular, aspect-ratio-6 wing which had a slotted supercritical
airfoil section and externally blown flaps. The 13-per cent-thick wing was fitted with two
high-lift flap systems: single slotted and double slotted. The designations single slotted
and double slotted do not include the slot which exists near the trailing edge of the basic
slotted supercritical airfoil. The single-slotted flap was 40 percent of the wing chord
and was set at a deflection angle of 40°. The double-slotted flap was a 40-percent-chord
plain flap with a 15-percent-chord vane and was set at deflection angles from 50° to 70°.
All flap configurations were tested with a wing leading-edge slat set at various nose-down
angles (0° to 60°) measured from the wing chord line. Tests were made over an angle-
of-attack range of -6° to 20° and a thrust-coefficient range up to 1.94 for a free-stream
dynamic pressure of 526.7 Pa (ll.O lb/ft2).
The results of the investigation are presented as curves and tabulations of the
chordwise pressure distributions at the midsemispan station for the wing and each flap
element. The data are presented without analysis as a supplement to previously published
aerodynamic force and pitching-moment data.
INTRODUCTION
Research reported in reference 1 has shown that special contoured airfoils (super-
critical airfoils) can provide considerable improvement in the lift and drag characteristics
of aircraft at transonic speeds. The unpowered investigations of references 2 and 3 were
undertaken to study the low-speed aerodynamic characteristics of several high-lift flap
systems on a rectangular, aspect-ratio-6, slotted supercritical airfoil wing. The results
indicated that several of the high-lift flap systems were quite suitable for use on a super-
critical wing. Some of the more effective of these high-lift flap configurations were used
in the present investigation to determine what effect external blowing over the flaps from
wing-mounted engines would have on the low-speed longitudinal aerodynamic characterT
•\ '
istics. Pressures were measured on each segment of the wing-flap system at the mid-
semispan station. Aerodynamic force and. pitching -.moment measurements for this model
are presented in reference 4. In order to supplement these data, pressure distribution
measurements on the wing and flap system are presented in the present paper for all con-
figurations tested.
The investigation was conducted in the 5.18-m (17 .ft) test section of the Langley".
300-MPH 7- by 10-foot tunnel. The data were obtained through an angle -of -attack range
of -6° to 20° at thrust coefficients up to 1.94. For two of the flap configurations, the-^sA
effect of the vertical location of the thrust center line on the aerodynamics was determined.
SYMBOLS
A sketch of the axis system used in this investigation, showing the positive direc-
tions of forces and angles, is presented in figure 1. Longitudinal forces are referred to
the stability -axis system.
The physical quantities in this paper are given in both the International System of"
Units (SI) and U.S. Customary Units. Measurements and calculations were made in U.S.
Customary Units. Factors relating these two systems of units are presented in refer-
ence 5. (Also, see appendix A.) The symbols and coefficients used are defined as
follows:
b wing span, m (ft)
p. - p
CD pressure coefficient, -^ — —
" "oo , . • .
Ttotal engine reference -thrust coefficient,
4 oo •: • ' •
chord, m (ft)
portion of basic wing ahead of slot'(0.858c) and portion of basic wing ahead of
various flap configurations (0.75c), m (ft) (see table II)
chord of flap leading portion, m (ft) (see table n)
chord of basic airfoil segment aft of slot; also chord of trailing portion of
flaps aft of slot (same as for basic wing), m (ft) (see table II)
c^ chord of leading-edge slat, m (ft) (see table n)
05 chord of flap vane, In (ft) (see table n) *'
FA axial force, Pa (lb/ft2)
t
FN normal force, Pa (lb/ft2)
My.. pitching moment, N-m (ft-lb)
p, local static pressure, Pa (lb/ft2)
pw free-stream static pressure, Pa (lb/ft2)
q free-stream dynamic pressure, Pa (lb/ft2)
5 wing area, m2 (ft2)
T total reference thrust, N (Ib)
X,Y,Z model body axes •
x distance along chord of selected wing or flap element, m (ft) (see tables I
and H)
y, lower surface ordinate
yu upper surface ordinate
z-, distance from wing reference plane to center line of thrust, measured at gas-
generator nozzle-exit plane, m (ft)
a angle of attack of wing chord line (also of fuselage center line), deg
6 undeflected thrust angle, deg
6f flap deflection measured from wing chord line, deg
6g leading-edge-slat deflection measured from wing chord line, deg
6V'1 deflection of vane of double-slotted flap measured from wing chord line, deg
MODEL AND APPARATUS
The investigation was conducted on the rectangular, aspect-ratio-6, slotted super-
critical airfoil wing model shown in figure 2. The basic supercritical wing was fitted
with two high-lift flap systems: single slotted and double slotted. The designations
single slotted and double slotted do not include the slot which exists near the trailing edge
of the basic slotted supercritical airfoil. The single-slotted flap system consisted of the
aft 40 percent of the basic airfoil. The flap had a 0.375-flap-chord nose similar to the
leading edge of a modified NACA 4415 airfoil fitted to the basic slotted supercritical air-
foil ordinates at the 0.7 5-wing-chord station. The double-slotted flap system was formed
by adding a 0.15-wing-chord vane (St. Cyr 156 airfoil) ahead of the plain 4 0-percent-wing -
chord flap. The dimensional characteristics of the wing and flap configurations are shown
in figures 2(a) and 2(b). The flap deflections were set at the angles indicated in figure 2(b)
by use of fixed brackets. The wing was also fitted with a 15-per cent-wing-chord leading-
edge slat which had a St. Cyr 156 airfoil. The coordinates of the airfoil and various flap
components are presented in tables I and II. The basic wing was constructed of solid
aluminum, and the various flap and slat components were constructed of steel. Each
component of the wing-flap-slat system had pressure orifice tubes installed at the mid-
semispan station of the left wing panel. The pressure contours were measured through
the use of scanner valve transducers. The chordwise locations of the pressure prifices
are given in tables III and IV.
A schematic drawing of the ejector-type engine simulator is presented in figure 3.
The thrust .for the fan portion of the engine is produced by the combination of flow from a
set of primary nozzles and an induced secondary flow of ambient air which comes through
the simulator inlet. The gas-generator flow is simulated with a simple jet nozzle. The
engine simulators were modified from existing ejector units (ref. 6) to provide cold exit
flow conditions representative of an engine with a bypass ratio of 3.5. No attempt was
made to simulate the inlet mass-flow ratio. Independent controls for the high-pressure
air supply were available on each section of the engine simulator to enable these flows to
be balanced between the fan and gas-generator stages. In addition, independent control of
the two engines was provided. Pylons were constructed in order to locate the intersection
of the thrust center line and the gas-generator nozzle-exit plane at three vertical loca-
tions below the wing reference chord plane. (See fig. 4.)
The model had a minimum-size body to provide an aerodynamic housing for the
strain-gage balance, angle-of-attack indicator, pressure-measuring scanner valves, and
high-pressure air supply lines and control valves. The body was a fiberglass-resin shell,
0.24-cm (0.094 in.) thick, which was attached directly to the balance mounting block. The
body was larger and of a different cross section than the body in the unpowered tests of
this model (refs. 2 and 3) to provide the additional volume needed for the air supply sys-
tem. Photographs of the model are presented in figures 5(a), 5(b), and 5(c).
TESTS AND PROCEDURES
The model was mounted on a six-component strain-gage balance in the 5.18-m
(17 ft) test section of the Langley 300-MPH.7- by 10-foot tunnel. The range-of free- - . , _
stream dynamic pressure tested was from 287.3 Pa (6.0 lb/ft2) to 526.7'Pa (ll.O lb/ft2).
The resulting Reynolds numbers ranged from approximately 0.33-x 10^ to 0.61 x 106,
based on the wing geometric chord of 30.48 cm (12 in.). In tests reported in references 2
and 3, transition strips were used on the wing to .insure turbulent flow over the entire
wing.. At the much lower Reynolds numbers of the present investigation, turbulent flow,
would not likely be maintained even with the use of transition strips. Therefore, the
transition strips were not used on the model. . . .
Since blockage, slipstream contraction, and tunnel-wall effects have been found to
be smallfor models of this size in the 5.18-m (17 ft) test section (ref. 7), no corrections
for these effects have been applied to the data. •
The single-slotted flap was tested at 40° with the leading-edge slat at 40° and 50°,
whereas the double-slotted flap was tested at 50°, 60°, and 70° with the leading-edge slat
at 40° and 60°. All the deflection angles were measured from the wing chord line. Most
of the tests were made over an angle-of-attack range of -6° to 20° and a range of total
reference-thrust coefficients up to 1.94 for a free-stream dynamic pressure of 526.7 Pa-
(ll.O lb/ft2). A few tests were made at lower values of free-stream ^velocity 4o study the
effects of changing the free-stream dynamic pressure. These tests resulted in total
reference-thrust coefficient values up to 3.59. Pressure distributions were measured on
the wing and each element of the flap at the midsemispan station of the left wing.1
. • • i • ' ,. . - • : • .
In preparation for the present tests, single-engine static calibrations were made to
determine the reference thrust and mass flows for each engine section as a function of
' *v.
drive air pressure. Independent valving on the air line to each engine section provided
control over the mass flows required to simulate the desired bypass ratio of about 3.5
(bypass ratio is defined as the ratio of total fan-exit mass flow to total gas-generator-
*•* ' •"
exit mass flow). The range of thrust coefficients could then be obtained by varying the
pressure of the main air supply line. The final calibrations for each section of each
engine provided total computed values for mass flow and thrust to within 2 percent of
independently measured total mass flow and thrust for all test conditions and engine
configurations.
PRESENTATION OF DATA
The data from this investigation are presented in appendixes B to M as plots of
pressure coefficient as a function of chordwise station on each element of the, high-lift, ^
system. The plots are presented in a coarse form intended to show only gross trends of
the data as the angle of attack is increased. For better definition of the pressure distri-
butions, the same data are presented in tabular form following the related plots.
The various appendixes group the data according to configuration as follows:
Appendix
Flaps retracted, 6f = 0°, slat off . . B
Flaps retracted, 6f = 0°, . 6g = 40° C
Single-slotted flap, 6f = 40°, 6S = 40°:
Short pylon D
Medium pylon E
Long pylon . F
Single-slotted flap, 6f = 40°, 6g = 50° G
Double-slotted flap, 6f = 50°, 6S = 40° . H
Double-slotted flap, 6f = 50°, 6S = 60° I




Double-slotted flap, 6f = 70°, 6g = 40° M
These data are presented without analysis as a supplement to the force and moment
data previously presented in reference 4.
CONCLUDING REMARKS
A wind-tunnel investigation was conducted in the 5.18-m (17 ft) test section of
the Langley 300-MPH 7- by 10-foot tunnel. The purpose of this investigation was to
determine what effect external blowing over the flaps from wing-mounted engines would
have on the low-speed longitudinal aerodynamic characteristics of a rectangular, aspect-
ratio-6, slotted supercritical airfoil wing. The data are presented without analysis as a
supplement to previously published force and moment data in NASA Technical Memo-
randum X-2388.
Langley Research Center




1. Whitcomb, Richard T.; and Clark, Larry R.: An Airfoil Shape for Efficient Flight at
Supercritical Mach Numbers. NASA TM X-1109, 1965.
2. Goodson, Kenneth W.: Low-Speed Aerodynamic Characteristics of a Rectangular,
Aspect-Ratio-6, Slotted Supercritical Airfoil Wing Having Several High-Lift Flap
Systems. NASA TM X-2317, 1971.»
3. Johnson, William G., Jr.: Pressure Distributions on a Rectangular, Aspect-Ratio-6,
Slotted Supercritical Airfoil Wing Having Several High-Lift Flap Systems. NASA
TMX-2851, 1973.
4. Johnson, William G., Jr.: Longitudinal Aerodynamic Characteristics of a Wing-Body
Combination Having a Rectangular, Aspect-Ratio-6, Slotted Supercritical Wing With
Externally Blown Flaps. NASA TM X-2388, 1971.
5. Mechtly, E. A.: The International System of Units - Physical Constants and Con-
version Factors (Second Revision). NASA SP-7012, 1973.
6. Margason, Richard J.; and Gentry, Garl L.: Static Calibration of an Ejector Unit for
Simulation of Jet Engines in Small-Scale Wind-Tunnel Models. NASA TN D-3867,
1967.
7. Staff of Powered-Lift Aerodynamics Section, NASA Langley Research Center: Wall
Effects and Scale Effects on V/STOL Model Testing. AIAA Aerodynamic Testing
Conference, Mar. 1964, pp. 8-16.
TABLE I.- BASIC-WING COORDINATES
Airfoi l trailing section
£- A i r fo i l leading section
c • 30:48 cm (12.00 In.l
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T A B L E III. - P R E S S U R E O R I F I C E L O C A T I O N S O N B A S I C W I N G
[Dimensions are in cm (in.]]
1 = 26.15(10.30) »
23.26(9.16 ) —' (1.14)
•A i r fo i l trai l ing section
-»4-C3=7.2l(2.84)







































T A B L E I V . - P R E S S U R E O R I F I C E L O C A T I O N S O N V A R I O U S F L A P C O M P O N E N T S
[Dimensions are in cm (in.))
> Cj=22.86 (9.00)
Airfoi l leading section
fc • Vane (Cj)
Flap leading section
Flap trail ing section (03)
(Same as basic airfoil trailing section)










































































Wing geometric chord , cm (in.) 30.48 (12.00)
Wing span, cm (in.) 182.88(72.00)
Aspect ratio 6.00






(a) Drawing of model.
Figure 2. - Dimensional characteristics of model. Linear dimensions
























































LONG PYLON LONG PYLON


























CONVERSION TO INTERNATIONAL SYSTEM OF UNITS (SI)
Factors required for converting the U.S. Customary Units used herein to the Inter-




































Multiply value given in U. S.
obtain equivalent value in SI Units.
Customary Units by conversion factor to
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APPENDIX B
PRESSURE DATA FOR 6f = 0°, SLAT OFF, AND MEDIUM PYLON
^
The pressure measurements made on the wing with the flap retracted (6f = 0°) and
the leading-edge slat off are presented in this appendix in coefficient form in graphs and
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PRESSURE DATA FOR 6f = 0°, 6S = 40°, AND MEDIUM PYUON
The pressure measurements made on the wing with the flap retracted (6f = 0°) and
the leading-edge slat deflected (ss = 40°) are presented in this appendix in coefficient
form in graphs and tables. These data are for the medium-length pylon and are arranged
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PRESSURE DATA FOR 6f = 40°, 6S = 40°, AND SHORT PYLON
The pressure measurements made on the wing with the single-slotted flap and the
leading-edge slat deflected (6f = 40° and 6S = 40°) are presented in this appendix in
coefficient form in graphs and tables. The data are for the short-length pylon and are
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APPENDIX E
PRESSURE DATA FOR 6f = 40°, 6S = 40°, AND MEDIUM PYLON
The pressure measurements made on the wing with the single-slotted flap and the
leading-edge slat deflected (fif = 40° and 6S = 40°) are presented in this appendix in
coefficient form in graphs and tables. The data are for the medium-length pylon and are
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APPENDIX F
PRESSURE DATA FOR 6f = 40°, 6S = 40°, AND LONG PYLON
The pressure measurements made on the wing with the single-slotted flap and the
leading-edge slat deflected (6f = 40° and 6S = 40°) are presented in this appendix in
coefficient form in graphs and tables. The data are for the long-length pylon and are




















































H O - ^ °M O ^ f°v
0) O U^v O
"i ii 8 n
cn
UD






1 , 1 , 1 , 1 , 1 , 1 , 1
01
on





















































































• O^f»4r» ' *4NVt* t f im • * N < O « * O 9 B * < * m « •





7777777777777' ' "* "* ' 3
iu m o m o «r oo o oo o o o o ut m o vto o oo oo o o o o iu
" 3 - ' ' ' . ! ' ' I
*




•« 1 1 1 1 1 1 1 1 1 1 1 1 1 1
v*o6ogoooo mooooooo** <








































1 1 1 1 1
m o o o o
U Ntft Otfl O
a, M to o IM CM
1 1 1 1 1
. iu mo mo »
" 1 . •
o o! * "rj'^'^
.3 1 1 I 1 1
fSSJSo . . . . .
mo o p ou t- in o o o
i i I i i i I -» —
SSSSSSS SSSSSmSSSSSS





oooo m o o o o o o o -*
_. 8
3 :§






























a. • » « * i « t > . t * » > - « « m f n p - f t « 4 »
i i I i i i i i t i i i i
u « « m ! ^ o S o m o m o o o o o o
5
 | • ' • • • • • • • |
o
a • o « P « i o ^ 4 m « m
-• t i i i i
ssggsgggg





N m K o m o m o m o o o o
i i
lsl5S5s;?l*ml
i i i i i i i i i
moo oo o o o -«
^•m o oo o o o •*
\
.4
a f\i m o o -• o IT- o- r- •* <o -4 f\» a r- ^ 4- r> o o» o>r» h- « N N
— i i i i t i i i i i i i i
u
v> u f i i m r - O ' t o i n o m o o o o o i> SSPoSoSomoeoo
5
 1 1 "
!— 3 i i i i T T i i i i j
u _
o
s u * r r r r r r r r r * r r r r r
S3
s"1 s; K2sl§l§si sssllslll
90
APPENDIX F
i > > > -i i i i i i i --. ^ -a i i i i i i i i i i i i
•** *- LJ
o o o o o o o o o n - o i n o o o o o o o o o m - o u. tu m o c o o o o o o o m «
M ^ O * I O I ^ O O O O O < N rgu io tno iAOoooot f> * a.«t o . N v > O t f > O t f i O O O O O < M
1*1 U.
z a. mr»oor * *4O > or -<op > - -«««a> ' - a o - 4 t ~ o o o < ? t o r ~ - * ^ r j z a.
<— i i i i i i i i i i i i i ' 3 •« — • i i i i i i i i i i i )'i
n o v t o o - o o o o o o o o o Uj l A O l f i O O O O O O O O O O UJ UJ tu r i O m O O ' O O O O O O O O O UI V t O t f t O O O O O O O O O O
u iMinr-otfio^Oirioooo tC o.</t. u c\ i inr~o^oviomooooo o iMtn^omomowoooO
§ " '" 2 - 5 g 1
— — „ .. - - . - . • - - — _ • _ , . , _ . ™
 w ~ ,- O 4) Ml"* •*•*•* <T * rt " "• -*nJi«fc.<uBOJ>J**rMiM-Jrfr fmif tJ» ui nn.A«h.jij«wiAm^in
t Z U ( X • « • • • • • • • • • • • • • • • > • • • • • • . • • • * • • • _ _ - . - _ - _ - _ . . _
uo a. rtPif\jfN»-H^^-<---^--^^-'-j---« O "" LUO a. '•*T'y^J"^T'r*"T l"T l '7''T''T''7'"T' f7'"r l c. ~"
Z -» Z J
— i / t I A O O O O O O O O inooooooo-* « « i / > m o o o o o o o o tnooooooo^
a o r» i / iooooooo ^- inoooooo-o • x o u r^v iooooooo f * -moooooo^
S ; 2 " r r r r; r r r r r r r - - •
u . u j i nooooooooom-o ' "IB a. 1/1 u iMt ro inOi^oOOOON
3 < - '* I I I I I I
ui ui ui m o m o o > a o o o o o o o o ui ino i^oooooooooo LU LU m t n o m o o - o o o o o o o o o LU « \bmoooooooooo
V o. is* u f M « \ r - o - * o m o i / 4 O O o o o - u { \ imr^otno inOt f toooo a O.M u fs imh-o^omoinooooo u Nwr -omowtomoooo
O L V X S . t £ • o u v x a c " • o c
- 3 - 3 H 3 3
I " . ' < "
V U V O
o z a z
— tt (* iNN<*iAoa>i>-»4.4oj*^oh-m(f i o; ooo>-«<Mr<~mv) r>««^ M qe njm>4inN«m0^B09*^4i«^-(h qc ? ^ ^ 5
'si " *
= T ? 7 V T T 7 T T ' ' ' T T T V T 3 " ' " ->- 5 • i v T r i v i Y i i iTvrrr 3 - 32 s '177
-JO
UJ U, X. .. OOOO-^--«<*J'^(T>-4'-»- t f i '««i»O'(7> OOO»rf*4CM(M(* i<r* t tO UI U.
5 —
 X
 o * • • • • * ' • * • • • • • • • • • • • • . • . * • • • _ ^
« o <
• ' I I I I I I-
m o o o o o o o o — — _ - ^
.91
APPENDIX F
K i. S tSSSPSSKSSS SSS"S"}°"?SS
- 0 1 1 1 1 1 ) 1 - I
a£ t-k- O
ui l A o o o o o o o o o ' t ^ ) . i n o o o o o o o Q O < * > «
O.V) u N t f i o v i O i n o o o o o r s i t t j * n o m o t n o o o o o w >
u.
< — 1 1 1 1 1 1 1 1 1 1 1 1 1
_l U ,
u. x oe o/
3 3
32 rrr ' 'r1 • ' ' • '
•- o ' .
ui ' i n o O O O O O 9 O O < * 1 «
o. bo o <M in o in O mo O o O O <M
J O " '
•*UJ ui t n o m o o > O O O O O O O O O
u. x «
_i—
 v D 1 | 1 1 1 1 1
" 1 - " - * I I
. ui < n o m o o o o o o o o o o
tc
3
«O -t ae O r 4 > « t f i O « 4 B « 4 ) m o ( r i n









in O O O O o o o o
ii I I I I I I I I I I I
v t o o o o o o o o o m *
IMVtOinOinOOOOOr
i n o o o o o o o o o m - o
N i n o i o O m oooooio
^ * '
^ 5g
<— i i i i i i i i 11*VTT
U < O O O^i-
«f io-*9 ' rM(r>O'n^M<Mr-« i o • ' ">oe'»ja>»tnM*t*.rf '*«n«in>*inh-O9 lO9'<o!&in-4~< z & IMK^- *OOO«^*<«O«
" * " ^ 3 < — I l l l l l l l l l l l l
r -too « «c o-
m o o o o o o o o o m - o i n o o o o o o o o o m ^
i M t f N o m o m o o o o o N • • o i t f \ o i n o i n o o o o o w
1U l A O i S i O O O O O O O O O O Ul ' Ul Ul i n O m O 9 O O O O'o O O O O > UJ m o m O O O O O O O O O OO N in^omomOtroooo of. O.M ~u N <n'h> o«O tnO inOOOOo • o Nirtr<-OinoiAOinooOo
1 s i ' - i l 1
IK O O 0> I
« Z U 0. • • '•
32 % 'TT
O O < N r s i O m O V 4 t ~ « ¥ S C QC 0 O - « 4
»M-.».»4MNMNn..^ I » ^
o- t - * - *no- -omow-
nfineDrth-N a) * O m r-
*t m -j m m *
Q.4fsjm4«t.c*
mooooooo- 4
f- IA O OO O OO -fi
o*4o tm«v t« r> -«
.t « « « « in
T T i" T T T T T T
o>r»««rue-«ino«or4«-4«r<-« . »^«<«c^o>«mo«-'«
*i o oo o o o o o
f- «n oo o o o o o
O -- <M >»»***•* f- O
tftOOOOOOO-*
r»«n o o oo o o «
o-^n« «* m *f- »
92
APPENDIX F
m o o o o o o o o o t t o
ui 2*. o **
cc a o ••*••
3 3 =Irt " _J O '
?*" 0.5) O M <f< O «* O C
O U. . X tt
r ' w> :
o z
l i t V i O m O O O O O O O O O O
o r g i n r > O i n o m o m o o o o
I I I I I I I I
t n o o o o o o o i
^ • V t O O O O O O '
S « 4 co- »• c
* I I 1 I I I I
I I I
o
tu m o o o o o o o o o n > - e
v) o r s i i A O m o i n O O O O O t M
32 i i' i i i i i i i i i i r.
j m o m o o - o o o o o o o o c
3 OO O O O O OM -O
W\ O IT O O O O O O O O O O
O(M¥>er^f- - rJ« '*













I . I . I










































a*£»O9PO>»- i f f» i f fM iO
i i i i i i i i I i r i i i
£ *> — 0 — * O — O«N— • Z•Dt>«oo««>*-««P- *• — a.
g s* "
wt oooo o ooo a «•» * ik *"!u * oo o oooo o o m <N tf«o*Otfv oooOOtf t « a. M it r*«\o N\ Omoo ooon
IS— •N»St?OO»^ff '^- '*t^ Z a <^*»— NfV — — — O»» O « rt O
I* I* " " * — — * * * * r i* p? oo ° i^Nf4mMfn>nMMfgN — J J
3 «• - I i i I ( I I I I I I I I t
?:SK t
?$SSSS£S?S2S
a ^ O C 0 0 0 0 0 0 0 0 0 • W * O l f f O O O O O O O O O O
ff »»• O * O tf* O Iff O O O O O U MVir^OO O m Olff OOOO
so — ^ NNMNt^m^itbo « ooo — — »u*««rt*w>*»»
s
& o r i* — I* r r 111 r r r r r — — — ?
! .
O 7
O a iw oiff — irtiff — — O(r<n«e«r>9oiNi«'- ui Of r t *O»r i *******
« i o a . * * ( . * * * • . * < * * , * . ^ * x * • * . * • < * * « * «
j- a 7 7 7 7 7 7 7 7 ' ' ' ' ' 7 7 7 7 S -
r IM » « •« o f
?;?s :s;i
& ;
S < f f O O O O O & O O O M «U iNtnOMOM^OO&C<i»M







— «»O — OO»»*» l f fS5 «C"t«9OOO»'«^- tMfV
77777T7777777' ' ' ""- ' '
i rcxf fooo&oooooo ut ~u> ui i f fo^oi rooooooooo u *o*6ooooooooo
£SoSSS£SS?KS° £ Sw o S 3So22S5SS5SS£S S SSS^SSSSSSSSS
| | '.
O Z
7T §•"•'•'•' 51 I -77777''7''''''1'1'1'1'777 !
Oe>K«*n*»«»neieM«.— tfa »  
:>(s»»rv*i
r. o oo oooe mooooooo—»» *• o o o o o o «




O O O O O C i O
- U 1 O O O O O O O O O < * » - O
r^ ir iomotnooooom
3 <O O -O f* O
ino inoooooocjctoo u< u* ui i ^o tnoo>ooooooooo(siuip-oi^oinouioooo a o. irt o iM t r i c -o^o ino iAOOOOO f t O i n O O O O O O O O C
c z
O O. L
< Z o a. i * * * * * * ! * * * ! * * ! * * a •
VUO O. l , rm(MIM_. — — -i — -, — — — — — — O —
oiMineo — f-.r>jin i*Oi/\f'a)o — ^ 30- f v t i rco^r - ron^o i r^v )
•OOOO-«-"<SJ(^ '*^1* ' * l ' ' ' *03O' f f '0 ' OOO-^ r f lM^O* 1 ^^ *
o
w o o r - o o o o - -
V t O O O O O O O O O ^ O
i r O t T O O > O O P ° O O O O O
> r g t f \ > » O ^ O U ^ P i r < O O O O O .
o o o — — Mtsi(^'^*ir*»«'B)
£
 a —»wof«-(Mir>*o' '^ '**<w ' '^«>'*>"' '1 ' * »-*o iM«*-*- -«o«iMf*o>
«2 O O. J p J ' J J ^ J ^ — i* i* i* « J J J _! C> •- **
— nj O <N t> O »— •<O O O O — O C OC
rooooe-oo- '
- i / voooooo^ i
I A O O O O O O O O O I " - *
rM i r>Omoiooooo&r< i
55 °
IU l A O t f t O Q - O O O O O O O O O
u r g w i f - o * O W ^ O l ' ' O O O O O , -
w > o o o o o o o o o m «
niinoinomoooooiA
, «* — * f * » O O O « ? f f ^ « N « v »
•* I •* -J — II
»ii <roi / ioooooooooo
U iM t r ^O«OO* iO^OOOO
O. I *" m I
O O O O — — i
I I I I I I I
tnooooooo-
Kinooocoo^
o — IM « * »r o *. «
96
APPENDIX F
-• a- o ** 9. « o <*t -*<•
- " - -
m o O O O O O O O O < * l «
r* m o MI o w* o oo o ON
CI^O — C ' O O I O O O ^ I M * Z - O 4 C P > - i M r M U ^ U i a ) F ~ O > O O
^ - O - O O ^ o e ^ O - m o - o - o •- — .a. — oca- — o-a)o--*-rt iah-
trt et i-
( A O O O O O O O O O » « 1 ' O u. UJ i r t O O O O O O O O O C
n* m O 10 O 10 O OO OO m O O. ui O O* «ft O «n O <n O O O O
<nooooooooo« t«
n j tno t f to t f tooooow
OQ — — MfMrn^^Ot-f-
£ 5
tu *>omoounoooooo i
u ^ U - i r - O W i O U i O W O o O O
 a
< O O O - ^ — • N f V f ^ n ^ ^ o ' - f t .
>- o
u C a.
I I I I I I I I I I I I I




• UJ • . ^ ( M C ' O ^ O - C O
<M C a •*—f i . i j i r - « . "> •*€
O O O O O O O O O m - 0
-UJ Ul I T l O I A O W O O O O O O O O O
5 1
" ' - I
^m O ifl'O O O O O O O
•• er o ii«ifio'oo^1 ' ' '<««oii«(M«*.--*- « i A i < ^ ^ ^ f » o o * f
o. o-o
00
— rst I* »- (T> O O C
- < ~ -
97
APPENDIX F
i n o o o o o o o o o m - c
I I' I I I I I I I I I II
l ^ O i ^ O O O O O O O O O O O i ^o inoooooooooc









n o d O O O O Q
98
APPENDIXF
1 ]> A 3> J) 3> J 3>
& " 4 3> °co 4 3> fe 4> 3> s A • 3>
* 1 T * I
„ - «" It
» i Jo ° J.
' i 3oXUJ c
1 , 1 , 1 , 1 , 1 , 1 , 1 1 , 1 , 1 ,
!
~r oj n n en r
*"" " — ' i
- XIU ,, - X,U ,,
J » Jl 6 2s — 'O — -^ -^O ^ — '
J 3ox'° • O 30xi" <d
L




, 1 , ( , 1
w o 1/3 in o m tr> o uj t n o t / j
T a. "" T o. ™ T a. ~ " 7 o. ~
CJ C_> <_> O(
1 3>u- 1' 3>u 4)' 3>u ID 3>'-
°5 • 6 3> & 4 3> fe 4 ' 3> 8 $ 3>
T I T ~ • IH - XKJ "
- 11 e • L
- .1 3;x'- c
i , j . i , i . i i i , i 1 , 1 , 1 ,
1 ° Vi T °° !
- x,u .,, i - x,u ,, i
$ 2 ' 3 JV J0 <~JJ -'O "^
[ 3oXKj • di 30x'" d
, 1 , 1 . 1 1 . 1 , 1 , 1 , 1 , 1 . 1 I . I . I .
- XIU1 I
} 3oxl°
_ J _ l _ J . l . l -1
1/3 " O I/? 1/5 O t/3 UO O U7 t/3 O W
f • a . T o - ^ T o . T o , ™
CJ (_) O O
1 ' 3>u J) 3>iu J 3Ixi°




eOW S ' ;
Z
T 00 ]]. T S [
- XIU If j - XK-J . , j
8 / • K j
R Jo • ' <£J» Jo ° -CJ1 X1U-a
C 4 3;x" O 3>'" <3 3;-'"
-* . 1 , 1 , 1 , 1 , 1 , 1 , 1 i , i-, i , i , i , i . i i , i j j , i , i
 L i , i
.. ^\T* ^ ° w l / 5 ' O t/5 t/3 O l/>
4 j T o - ^ T o . T o _ r t




& J 1 3>- Jl 3> 1 3>iu
« ^ CD /£ * . £ CJ
' O t*- <O ' nH K% • <O — ' 101 (A VO K-s 1
1 • CU •
<U H ITv O II
g) II 8 II 5 I
^^ p. o p, I
, Tx,u o X Txiu ^ 'Al> J0 en CP J0 j^ CJ
T ^ it T ~ f
- XIU II j - XIU
 ( ! I




» « °^ « r i 3;x,o . Q 3ox- 0 3~x-
t , l , 1 . 1 . 1
 t | , | ' ) i ( . I . ) . ( , 1 . ) 1 , 1 , 1 , 1 , 1 , 1 , 1
V D - O I f ) IO O U> \ f> O U5
i . a. i fl_ t o-






U, IA 0 £ C' 0> O 0 0 O O O O O O UJ l A O t n C i O Q O t i O O O O O
= • = :
• Z r.^»orgg«0'^<.j*
I < — l | | | | l
1 0. t-
* *- u
« - ' l i l i l i l l l l i l i l
u uj l A o i r e ^ o o o o o o o o o




g ^ o o o o o o o o o m *
UJ l A O i n O O O O O O O O O O
i_i r \ t i ^ ^ - O l ^ O ^ O U > O O O O
O
1 O - O
S mOOrv j9>r -a - t ^o>co t^  a; a; p- ec tr v or. r» a «o
-
oo o o O r





« Z U Oiu c a.








IMI^CT — r- iMD^OiA'^ *




o 9- O- O> ff1 to *«
OOO — — f
S 3
r»*joooooooof-<\ j i ^omomoooOOi r
J
 S iw rfl O m O O- O O O O OO O OO
a.,/) o r^ t f \ r -o* -ow- O U I Q O O O O
-< o •< OOO—"—iSi ivJ(«"* - i^ -Of-en
uj m o m o o o o o o o o o o
— a * « r
5
n o p - c - o o o o o o o o
_ . _ * o * c - -
« o o o — — f
in O ift O O,O O O O O O O O
< M L T i K o i r > O k f > O 1 S t O O O O
< - .
j— D ' T i V V T T T T T T T T T T T i -* ""





Q CD ff co — «r -»-*«s j r t * f - —
7TT' i l7TT' i1?77777
r r i m o O O O C O E D O O — »- — O.
2" * " * * < —a. t-
( N J i n O i n O t n o O O O O U ^ ffi 0.i/> O
* - - -
-
v •*• o (si f» ol
g t f t O m O i
i rooooooooopt«
r« m o m o m oo o o o in
oo — — fMrgrn*ift.ot-r-
> > 9 ^ » o > e o 9 '
i i i i i i i i i < i i i i
m o m o o o o o o o o o e
IM ui r- c
oo o -
- - ^ ' - -
5
<^ «-• o ' ^^ ' ' ' j j j ^ j j j j j j j 5
-





< o o o
O i n O O O O O O O O O O
— ouio-nou'ioooo
— - -?ycM(^m^i ( \o^
I o
O 7
ctrt Ci t j<si i r*«-* ' - 'M<™*1Oi/\* ' f f lo-- j j f f>
d§
d O *i O to O
— --<Mrgi1^ OO — — iMisjm
SB "
D fSI O O ^~
>• o> » ff» •«
I I I I I I I I I I I I I
1 0 O I P 0 9 > O O O O O O O O O m O I A O O O O O O O O O O
Nin^-o t f iOtnomooOO







Uj u; UJ W l O t f i O O - O O O O O O O O O UJ tf\Otf>OOOOOOOOOO












1 o u ^ i roor - r ie -oo r- inpooooo-*
is 5 3j!2j22!]2T-f^ ".•n^3'..°]^
w i n o o o o o o o o o m o < r o o o o O O O O O m o
N — — * r r i r r i i* i* ij Ni i i i i
~tu UJ tftOIOOPOOOOOOOOlj UJ V ^ O V t O O O O O O O O O O
j i ^ J . . . ^ " ^ . . t « . . « « « U , • « • " • " • " • • • » • • » •
5 « _ « ^ « i ^ o - o , ^ - ^ m . ^ o « m m o ^ « ~ » <,*






 CJco . i •-. /— ";
 f
1
 n "CO ' A
1 1
' II- •'•'-' - , . ' • > '
• * '' '
liT --
-. . .-• 1.-; 3
- i , i ;- i , ' ,'i f> , i . j
10 0 U
-•T •. Q_ •
•' '
:
 , - ' ? ° '
•' ' Jv 3
§ " • 6' ]
!' ' '•:} - '
« . - I ' . . -
H 3

















 '0) cfl . .
-p
° f- iOH -* • ^D
to OS MD roi
' 1 . OJ
. « H lA O
rH
CO O CT IN! |C
J Jx,o J ]-xlo I
O •4-J-' — TQ J_\) |— .i_
° • OJ" • °.' • OJ . ° co
=r ' H 1" ™ I) 1" ^ F
i ~ i " '




 'A - « 7 - 0 J
o -^JJ -Jo -=-—Ll J0 •i—
^x,u., _ _ Q 3oXKJ. • ' .O ' '3ox'° -^
1 . . ' , ' I ' , , I , I , 1. ' 1 , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 1 .
T l O O l O . - l O O t O I O C
1 ' , Q- . T Q_ ~ T
! LJ- ; . LJ L
> J ]> . ' J 3> ^
> ' J o ' d) ]>; °-'. ^ 3> '&' ^
^ H T 2 H T ^ [
x« ' . ' I ' - .x- n ' — „
8
 J J -' - e- J e ^_o '-JJ -io ' *~1> -Jo "i—
ax,i_) (^ J^xiu ^J) J^xiu ^_
1 , 1 . 1 , 1 , 1 . 1 . 1 , 1 . 1 , 1 . 1 I . I . I ,
3 t O O . t O I O O I O I O C
V C L " T o , ™ T
LJ CJ L
/tl Tx.LJ /f) 1~X,U //D J0 zD J0 /I
?„ O Jo5''" °Ln d) Jo^10 Ocn <^
^ n n- - • °f
 n • n- ^ n
"B 1 ' C O ' ' I] 1 <2
~ XILJ • M.; , j - XIC-J J
5 " J ' ~': $ ' J ' $ J
<-lJ Jo ':-Jj Jo ":-—
1 1 i ' l 1 . 1 , 1 , ' . . . ' [ , 1 , 1 , 1 . 1 , 1 1 . 1 , 1 .
t o O I O U 3 O I O L O C
T - Q . " T Q _ - " • ' V j l . .
LJ . . . LJ - • • (_
-'•
' .- J ]> ' J 3>' 4
. • • 0 /I l~i,, , r, • /i • ~]~ ° XS (2D Jo"10 • o 0 Jo"10 S ^
v tt T ^ D T ^ fi
II • - 'X1U " i • - ><'" II I
°. 11. Jo ^ J Jo 8 <C
J
 t 3;— ' O 3oXIU ^
1 , i , 1 , 1 , 1 , 1 < 1 1 , 1 , 1 , 1 , 1 , 1 , 1 1 . 1 , t ,











































=;§ w I I I I I I I I
tft O O O O C
«M rfio m o «
« Ofnot>Q-O9
mooooooooomo
N t f t O t f V O m Q O O O O i n
> -
OOO — — MOJ«"l"
Sg
S r* ir\ r~ O •+ Q
o o o — — "
oooonooo
tf%Or>OUOOO
(•>.«• (si — c
O W O 9- OO O O O O OO O U m O <A O O O O O O O O O O
_ T O IP O O O O
< OOO-* — r n ( M f n n > * i ^ ^ ) r »
C b. u. *< f *J* f^<^-^ — O«O-(^<. 'O<^W.^-
— iu o o > * - « < r r v < r 4 i * i t , A . . « M t f \ f > - 4 > f- r~ -Q + r>i & *t m'o oa -• o
g o oCJ IA
O « O O t - — rfpg^gi»ifn«f>'><'-«
s s s s s s s s s s s -
. ooooooooo —
lA-. — .n.oi^'-i-t-otrirO-
I t - 1
A O t f l O O O O O O O O O O
O i f i i r * A j O f W M r w P U P W f «
1 1 1 1 1







^ K S K I S K C f S S S S
ui i/i c* c> o o o o c> o o tt •a
0. f v X ) O ^ O - l — (M(M — (D — «(^fvj
O
x v3
a i^ iT f - .O^ i so -O-O 'co iea i c —
2 D T7777 ' ' 7
""' ^ S o o o « - ^ " * S 5 ^ 5 S
o
m*<oc-«a>-** i i r
* • ."\t







o O — — M r v m + ip -o t - tD
•*O**OOiM**-- 1 *Oif i*"O
» ' *
O
— r - e - o O O o o e n o o < v K —
• • -^^^ j j -.:.:.: "-. ig
s ;r
> t ui% m a. irt
: « s
• i i i • i i i i i i i * i i
IL. lu i n O K ^ O f f - O O O O O O O O O IU I ^ O I O O O O O O O O O O C
S ^ o « O O O 2 i S S IS £ <* S « f~ « < O O O — — N N tn « * «^ C I*
_J ^, It. U.x « 5
§ -•




tf> Otn O 0> O O O O O O O O O U< » O*> OOO OO OOO O O
o. r * ( r t i v f M ~ — — -J — — -*« — — — — o —3 I I I I I I I I 1 I I I I I I I -*
oo-r--*-»*siff '««o«e — * — *>**«• o-"
S ^inK ^ (M ^ ^- ^»^C(»»M*rfMM^
": dg
o < —
« 0 " O f S j p ~ ^ < 4 - < 4 - f n « - t r i M
£ i
IT IM " a '^ ,ir 17. — M
- — C O — fV ti — m -
GSoSSSoSooSS
i











C 4) CB m CO < N
a « < M ^ m « i n t n
i i i i i i i
S ~SC|I|S
1
- • I I I
OQ O M
O O O O
f"O * •*
* IM O •">







*O(^«O '»O '0>*««* f f
Otn u o r n i r i c c — ^ ( w « e * C r f % ^ « » C ' - " < ^ ^;ir» — r » ( ^ < C * o « ^ > * o
r - o r o o n o o —
































1 • — t i . a.
o iMirr-oir-oiro«nc&oo a
« * " ' ' o
- 1 1 1 1 1 1 1 t
- l l l l l l l l l l l l . i l
uj uj ino inocrooooooooo
x or
VT
UJ t n O I A O O O O O O O O O O
« z u o . . . . . . . . . . . . . . . . .
« —i^ if> f, (.•• o c. n ci o r
l o u ,, f - i f t o o o o o o t
< z
i n o o o o o o o o o m - c( N i u ^ o m O i n o o o o o i r > i n o o o o o o o o o m - o(Ninoir touxoooooN
< — i i I I I i i i t I I I i I ..




I I I I I I I I I I I I I I
JJ tf\ O <A O O- O O O O O O O O O
-a B * » < r o t f > — n .AO*o ' .»« io r j — m K m » a> f* *B « m *- — 4
oooo — — (MfMi-i
0 (" O — rg ^ o c- « « o-S O C ffld> t» r- f"
«• o r- o nr- r. u —
- - i c - o
107
APPENDIX F




PRESSURE DATA FOR 6f = 40°, 6g = 50°, AND MEDIUM PYLON
The pressure measurements made on the wing with the single-slotted flap and the
leading-edge slat deflected (fif = 40° and 6S = 50°) are presented in this appendix in
coefficient form in graphs and tables. The data are for the medium-length pylon and are
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APPENDIX H
PRESSURE DATA FOR 6f = 50°, 6S = 40°, AND MEDIUM PYLON
The pressure measurements made on the wing with the double-slotted flap and the
leading-edge slat deflected (6f = 50° and 6S = 40°) are presented in this appendix in
coefficient form in graphs and tables. The data are for the medium-length pylon and are























































H O - O \
<n O VD CM
I • CM
0) O in O

























1 1 1 1 1 1 1 1 1 1 1 I —
in 0 0 o 0 O O O O O m <. m O 0 O O O O O O O «•» *













i l l i l l
W O C O O O O O O O O ^ )
, r v u \ o v t o i P O O O O O r v
£SS2.-;SIC°"SSS 00
r- oo O w a «. f~ n.
I P O i n O O O O O O O O O C
f M i f i t - O i f i O i ^ O m O O O ^
H i O O U U O O O O
f - i A O Q O O O O O
C - O O O O O —
[J rr. O 01 ^" -C
o -t O IA r- «•
3 O O O O O
i n O O O o O O O r d
3 it\ f» m O -H <
^0000000 -4t ^ m o o o o o o «
Z o * M ^ i v r > o / * ^ ' ' - v C ' « » a
• — o. BCB« l ' «< r i * r - * ( * ^ i « . ••«
_ Z U • • • • • • • • • • • •
u . O C O O O O O O O " . -O
f j i O C t f i O ^ C C C O U r i i
O o a>«tf\ ir i.*»ntr^ai.* i iMO«% —
M 7 a m v c > t r p . h - ( r > v r ~ « r w m f w O
— Z O < • • • • * • • • • • • • • *
• Ow ^-1 -I IM 1M (V| *M l»> (M »^- >*J f«' -• ^- —
« — I I I I I I I I I I I I I I
C u- a u. o i- -
3
t O O " * O p O O C O C C O O O
M U ' ^ O ^ O ^ O i r C O O O O
O O O — ^.rjf\.r-m«|ir ' ' f^«>
r o o o o o o o
, O O O O O O O "
^ -
o O O — •" ^ 1^1 -^ •» •» "A •">
t r r^^^r - ic r o i« o o> •- *
i u.> w—r-oo- tn -o io r -
e & o>f«noo»n-o»h-
• £ ° * r r r" r
2 s5
a — 1^ ' ^ o o o o o o o o
i P S> t«S9959?2
. r v O U O O O O O —
r »v>oooooo«




' C O O- O- (^ O- O
if- o o o o o o o o o c i - a
M t f t O i f \ O > n O O O O O i M
i <r 4 & v\if> *t + c




0- «(Nj a) n r- «• ^ _
I -.,-jrsnN r>
t 1'.
a. — u a. »«/) m o o O O O O O O
_t O <_) (w m o o o o o o o
u i O O O O O O O c t
cj IT. O u. O lf> O O O t
O O -- ^ CM rg f «» ui -i
s s;
n h - O W O u i O i / > O C
• • o o o o o o o o
r-u. 0000000
OnOU~+~*'v '* i ' f** t ' t * i ' r> ' "<T-&V O O u «-• — f>
— 40 IA O O O O O O O O
o u r - m o o o o o o o
i- i i i i i i i i i
•a O <
a —^ m o o o o o o o o
_j o u. r -B%ooooooo
APPENDIX H
0. O -i
in P !*• O ( » O o o C O O O O O i n O i A O O O O O O O O O O
f > < i / > i - O - * O t f i O i n O O C O O t s j i r r - O u i O i n o i n o O O O
-< «.' (M a .o <* i^f., o
i*7 i i i iT 77
i . O O O O O o O O
- .f- en O <r f- rg o « o -fl — <
m O O O O O O O O O w . «
m t t o w o v t o o o o o t f t




-a —> */> i n o o c o o o o o
_« o u r - m o o o o o o o
l A O O O O O O O O
r - m o o o o o o o
m o o o o o o o ^
r - K \ O O O O O O - 0
t- -I i. U • • > • • • •













0 0 C 0 C
>n o u1 o o
o o- o o* B>
"
0 0 O O 0
o m o in c
0 O — -0
O C O i"
1
 '
o c o o o
in 0 0 O 0





- • • i l l
u. o o o a
rv*~ * tf> K
77777








O c o »-,
J — « IM (^ 4*
1 1 1 1
r> c o o o o
m o o o O o
< O ' v l K I - O ^ > - < " - ' U
u. . . •O ' - j a - c ' - o fMt - , .
3 i C ^ < - " f * ^ < n m < C f .
u. 0000000 ...
r-ir. OOOOOO-O
19 O m o O f M i n a l ^ r - r g
I S3a. VIA noooooooo
.O O f - l A O O O O Q O O
tfl O O O O OO O -





K. O O O O O C J O "
5 a U!
S O O O O C l ( f O ' A O O O O O O O O O CC O O O O r w u l t - O i A O ^ O ' A O O O C
< O ' M - - a > C * < > a 5 <
•« i i i i i i V V 7
«z o ^««^^^(^*'j]jr*!;j^ — -j - 7 i i T T 7 7 7 7 T 7 " i * T T T T
<» tu r ~ O r 4 V i O * 4 * M O
o a. o o _• ~< i-tf\ * y, ^
o o • • • • • • • . •
































° LD °' . " O
h -- I~XILJ • rn c^Ti l~xi'u f (-r> r^T\ • • • • ~-U , J30- v _ ^ — LJ JJ0 " • <• — U _
-]
i ' 'I: :
OJ _ ' _.
" ' 1 ')'"'































1 , 1 , 1 , 1 , 1 , 1 , 1
ID O ID

















































































777777777777 NW NIMtMtM «*«««* *




u. «>,o-.f-r-i>-.*o>N u. tfi0to-oo>9>o>a>f*i
a ^ < . . . . . . . . a • • • • • • • • •
I " 1 ""'•""•
8SKSiSas;§S=SS25J KSSiPSSJgS^
• * - ^ t i l l * * * * * * " * . -
rf\OCOOOOO& I f l O O O O O O O —
r - ^ooooooe j > r -mooooou^
O^ f^m«m-« r< -4 ) o-^'vci^tfior'-'B
1 ° v rvTVvrTT- r - r - r
z u • • • • • • • • • • • • • •
S o RKC8J8K8SS8888
y « M o * <M •* «M o * y
' 1 S22S1S222 s
1 V> 1 I 1 1 1 1 1 1 1 M
:
 s £ss§lslsi
§ u - * in f« ^ .2 — * r * r * * r * — -- N
- i 1 1 i i iii
o
(- — -> -t











• • • • • • • • •
m o o o o o o o —
r- IA o oo o o « «
8888
m M vi
n O t f i O i f ' O O O O O f « J
— Z52
i v ^ -
I T t O l o O O O O O O O O O O
r r- o -t o
I A O O O O O O O C
u i s i ^ o m O K - O O c
X. OO^ — 'MfMI*1 '*^
> O O O O O O O O O « r > 4 >
f M v O t f > O V > O O O O O wOO- — f y f v < ^ - * t r * f - ^
IU «. O t T - O f f O O O O O O O O O A O v . O C O O O O O O O O
t/i O r * t r % r - o * o m o m O O O Q O (st«>r^O«>OnOinoooo





3 0 O O O O O —
n o o o o o o - o
u i O O O O O O O O
r- in o o O o o o O
inooooooo —
r»u«ooooou«
V 1 O O O O O O O
r- .000000 o ^ o o o o o o p — V.-.Vf •r- *•» o o o o o Q'A .-:- '..0 — fsi m * tr. * f- »' ; >;.
137
APPENDIX H
O. ( M f f > 0 - O O < 0 * O C
0>r-- io>a«e-*rvt f io>o<o
S- o S8P85gS8888g88
•«. O O O -* -« eg M « m * if\ -C r- »
O. U. O 0- -» — O — OJ — *









3 N m m ^ ^ ^ m A « v 3 ^^J^J^^^^
v> I i I i i I I i I wt
o
 f CS8888888
X UJ • • • • • • • • • • u
I 3
IW -J U
R r - « * ' N O i < o < * > Q < o - * 4 of •-10 o o - h - - O 4 i ' M 9 4 i ^ o a > ' ^ o « « n r « < ^ f * 4 * N 0 > 4 n o n * * 4^ ^ S i r - K S ^ S t r . f - S 5 «t u 5»vi««o-i^<s*aS-*5«r-*o-«** Km33K)s i0?5mr>3
^ oooo-* -*Nwim*^ i f t ' 4 )«»»» o o o ^ - « M r w M t ^ « w t «
5S8§§8gS csssssss:
5 o .aS.J^oJSSS ^*s.:°^<'.':-:~-°.*
in 0 0 O 0 O O O 0 0 Cl -0 tnO O O O 0 0 0 0 O m -O
a. - * m o £ o S o o J o ) M ( M f t ( f t a j f f O ' 0 - o e - O O ' i f i * *
i i i i i i i i i i i i i i
° — -. * * — » a o
_ I Z U • • * • • • • • • • • •
— 1 1 1 1 1 1 1 1 1 1 1 1
S o N°g!ng°oggg3<3
f t . N h - t f > N « I ^ O > - « > * ^ » « o £
2 7 T 7 T T T T T T77777
o
IU
a. u. •- o « <*« — M O - w «
•u vt I i I 1 I I I I I
?SgggS8S3
o — M w -f tr> -o P- to
ssgggggs
i > O < M C 0 * r g m - * O > » * Q
O O O O — -
o S
o — IM in <• lift
e S 8 8 8 8 8
SSP8S8S8S8888
o o o * 4 > 4 i M A i m i * i « i n < e ^
£8888888::
at o — <M m •» *t -O f- «
' T T 7 7 T T 7 T ' ' ' ' 7 7 7 7
S o 8 S S r- « < ^ N«22^ 5SS5K3
SSg f^r- « «no
138
APPENDIX H
z ,r .*—•«• v »-<>•* o «••*•*--
SS|Sggggg|SS nooooooooom-ft* »i o m 5 « oo o o o *
,
 t ^ *0MiO9«o^<£F>-«*p»-^_ <rx\m*-&f-oif \ in + 9mf~







§ .u- -'S§pg58gsssg|s| . ss£§§SESK§il?
y,
 ff0»n«>*--««
„ 3 r*j « "i * •* * <"
ft 0 0 O 0
w \ o m O 0 OOO O O «
«22oS*»?»3\t2S«S
< <M m 0> ~ o- f- « N -<fr IL o-o-wiMr-.-uj.-inO ot • • • • • • • • •
3 -« fM m •*• <n <rm 0 <M
• •omN*\«m(M»F-
m o o o o o o o o o r t «
Nmomo iAoooooAOOMMrsirs im^tf i^r-r -
3SPgS8S8Sgg|g






N. at Q — (sj(*i^irtx)f-«
x L U • • • > * • • • <
U> O O O O O 00 —
^ — r- — ^ o r -^ r -o -^ rgo-o t f i ^a r-Motfi*i"ooh-«tM —
o . , o *«N« j - j *Y7T7777 77 7 -*--.-------.-- So
rMm<otDh-«oa>^OB<A'^ ' ' « f > -<*>
z ->
»!/) i n O O O O o O O
o u r-t fNOOOooo
< ^ ' o— iMf^^ - i r to r -o
S n•
O«o««cn r -««^o7 » i«<>n^mo«
lloloolimi .ogogoog
5SS2£S?i5 = Sg5S2 • SWS*St

































































O O <M >
ESKSK
T i i i t
88888
. • • • •
_ _* _ ^ (Sj rg (V t\j fv
< K> O •* OK O- •**£
s
 i 22222325SM I
y - * ^ T f ^ r y » « ^ -
u. it\ 10 tf p~ if m f> r~ f| ---.------ u. -4 o < it *M o o> w tr»3 fC « m •* •* •» »n « rl
Kg§S§ggg sssssssss
S •"
O O O O -« •< f*
r<DO-!?(7-<D«<£r-S>f- f-
^^****-* ' " 'N
u - i O O O O O O O O|L .^ooouooo ^ O O O C J O O O —r- (0 o oo o o o «
1 1 1
rf^OOOOOOO—




— a. i« o » f- * * r- fy -o t~ a- -.
*- o
• iu m o o o o o o O o o m - o
* -
O rM<* tmr^O in^O4>~«»4«cOh-Z . a. oiMBDOiNCio'MO^a'ir itr im
*" Z U ' • * • • • * • • * • • • * •OO | | | - i ^ — _ ^ ^
—
 i , , ,
K|£8$8S8S8888| SSS8S8S8S8888
£58888888 £3888888:





s s . 5
tflOOOOOOOO





































o cr N I
M 8
APPENDIX H
». O O O O O O O O O "
Q O ~" >•« "V "V" •» '" * f-
* > O O O O O O O O C < m «
N tnov tO i r oOOOOn
oa-* — «M«Mm< «\i«iih. a
« * o o o o o o o o o m «





1 1 1 | I 1. 1 1 1 1 1 1 1 1
•no i r c ' ^cc 'ooooooo
*». •» t- o ^ o «^ o m o o o <^ o
OC ruNm*tf><rMftininiriffn<pM
9'h-ooMK*i i«o>*MM«nn
t "* " "* "*** "* "* — it
*
. O O O O O O t ) *
-
j O 4 > m i r i O O « u o > m 4
I ±5
I I I I I I I I I I I I I I I I I
Q o r - ^ ^ f > i o - O f . o e r ^ i - c - « i r f - j » r - s O - 4 r \ j < r * f ^ o ' " - > ^
tn o o o o o o o ^
r - m o o o o o o *
- nOm««o«*>v'O<ftOr-O>a>t-" ( ta Oir«Dv4 r«r-Nn>^ntMi>>
-»— I I I I I I I I I I I I I I I I
j u
- U' O O ' ^ * 4 > ^ < ^ » 4 > P > O f f > 4 - O M t f \ r « 4 > O' f -^)4-(MO4)(r lO«i>'J
P S o o o o o o o P S o o o o o o o
>
' -
<M CO ™ ^ O ; r * . Q ^ 4 r - - f r , f^r
r- f--*O — «'iMC^-^uirj-<
I "* I I
• OOOr*r»F4C>*f( i l t tv<4U\«f><
7 o O a > r - m O " * ' n r - i n < M « f f u i v 4
— Z <_). •••*•••*••••••
CO !MM't4iAW\ir\iPWMrt4>*im(^
« — I I I I I I I I I I I I I I
ooo
W. O O O O O *
»
r i t f i r -o inO<novtooocOOO«4r^r<ir j l '>m«m<Ar'
- in u o o o cj -i rg c. * IT 4
• toooooooo
r > « \ O O O O O O O
Or«Nm««>«t>«

























•c a> f — f •
- "" * o * * ^
a. -« o* w tr> — •
— i i i i t
o
5 000--
< O •-" 0 0- W
a U. <M nj r- *r *
U 0 0 0 U
a
a
* a a> — o
1
 1 1 1 1
s u sss^i
u
ft 4) U ~* IN
H T 1 1' V V
t/i in O O O O
o r- *n o o o
ko «c a. a. a:
a. a. <« o •- ff
— 1 l 1 1 i
u. «. o o o o
irt O oj nr. o « - O
u' u* o in o a-
*» O O O — —
u
r ». 0 0 0 0
U f- Ui O O O
i Si ° "" *** *" *
&
\
f o r* o r~ m
j - ' t i l l
J U
- o1
O «i — «
i M no O O O3 o r-*»o oo
3 2
i'. O O O O O rvj rj u-. O i/> O Mt O O O O O «< u- C
O
r-
S S S J 7 S S S ' - gsj,-s^:s = K-ss= ° s
i i i i i i t i i i ii <
o o c o o o o o c - ^ 0 ^ 0 0 0 0 0 0 0 9 0 0 = -
ac U
a.
u. -.00 u . t f i w > o - o O < ? c r i t ^ <
1 1 1 1 fi 0 u.




— ^— iMOO'Oo-a 'O'a-* ' (nr-« — Qm-ornntn + r- —
1 i i 1 1 i i I i i 1 1 ««




a — — rrt ^ « « o :o r - i ->^<?>- " r - ^ j j sO ' - ;
t i i i i i i •
O O O O C r- ^, u i O C O O C O O O O m < O N.
CO





O o o o r - t nooooooo
L
l * l l l l l l i l l l f t .
a- -o oo *
oooo m o o o o o o o — a i
oooo r -moooooo« _t c
= SSS5:p ;S£5SS£2 SISJiSSSS
— 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
£ ^ 0 ^ 0 0 0 0 0 0 0 0 0 0 0 ^ 0 ^ 0 0 0 0 0 0
V) 1 1 1 1 1 1 1 1 1 V)
u r - t n o o o o o o o i ^u%oooooo^ )
~"
-a , S5m-pJ«?S^-2o-Mi^Inln So?S52S«2
— i i i i i 1 i i i i i i I i 1 1 1
u
05 <n r- r-
o m o o o o o o o o inooooooo —
u r- <o o o ooo oo r^vioo ots oo -a
-o — f-uia,iA(ncj^ — r-<^ IN tr'« •» to o w « <t
— i i i i l 1 i 1 l i i i
UJ if O O O O O O O O O f i * i r O O O O O O O O
— 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1b-
u
ij ai«i* j^f-r '«r 'O— " « •-* — m O> » — o -••
• H i O O O O O O O O M i O O O O O O O —
u . r- *» O o O o o O O r- ino O O o o o •«>
9
4— 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
- oI
-vi noooooooo m o o o o o o o —
3 U 1 - t f tOOOOOQO r » W % O O O O O O «i •*. o — rg*n « m <or» m o — «M «n <r <n « r- a















I I I I I I I I I I I I - C
 10
 * « « M ! i i ! i r ! , r m m N m
IT. O O O O O Q C O O f l *
00 — — iM<N(» i s» - in .o r~ l -
-
~ -
U i O O O O O O O O
>_> r - m o o o o o o o
>» Ot U n r v f T i J i ^ - O f ^ t E
'
« m-^ro — ^ O f -mr -
, * • • *
> in m in in i
I I I I
0- * -4 9 O C
*in * r> P- h
O O O - - r g r w r ^ t n ^
H 1 O O O O O O O O
r - t n o o o o o o o i > O O O O O O O O t O O O O O O O —Ooo oo
£ -§
D — o *) *- a- <*
~~~* "'-'*'
tr. 0 0 O 0 0
IM n O V> O in
a. K —* fe -J O
7 - "
r*t in r- O in oO O O — — rj










0 0 C <" *
0 O O 0 «
-- -"- 77
5 J S o o 6
p^ m ~f in <• r^
D »
a fc-



















































T T T 7
b o o o
r - u - O O O O O O O i. r - i t i O O O O O O O3 O — -Mi".fi*i.or-«.
muoooooo- t
r - v toooooo-o
' ^
, - > « '
v ' ' . * Z ', O ' • • • • * • » • * • • • • • • • • • • * • • • • • • • • •
OJ j — i f - -U^V-^ i " fM fJ (N ( fV | ' - j " jM r ; r i r t
M
 -J — ' * I I I I I I I I | t I I, I I I I I
-. -. n- «i —
fMinoi — r - r^o i^C>w\r -«»O — •*>» Mi^aP«—f-<M«'^OiAr-« '
o O "3 •* »* "ii AI •« .t .» *r- J» «r> **• »» «• o o w -^  « ''J 11 w -* •» T J>
^ -> , • •;
— t/» V . H I O O O O O O O O '
O .0. - f-wi O O O O O O O ^ -





m O O O O O C O O O f 4
a »m<ovtn««. in<jo-oiM'4«o
ar a r*ir\-* + &tr . r~v 'Cf>t* '+o* ' -
— T • \J - • • • • * • • • • • • • • • •
CO . -«.-*vjra».ir.i*w»>ifMiX((\j». — -*
*-
< A O « \ a O O O O O O C > O ONvi^.o*>otf iOi^oooo
'. 01,00000 —





I I I I I I I I I
M t O O Q O O O O O m o o o o O o o-<r » m o o o o o o 4 >
_ , r ^ ^
* ~ »
C
 ' • • • » • • • •
" '
a JO
S" 'M - u - O i n t T O O O C O O O O Oft i^ y < M * - f - e - * o u ^ o i ' > o o o o o
Wl 4 -, O O O v , — (Miv.i*i^:*^^if^eo
D ' * _ T _ T — Z-T^
D O • • • '7"°l*J"t'7
u 5 i ,i i 7 T 7 T T T
^ -t
•"* ' m O O O O O O O O 3 OO O O O -O
145
APPENDIX H
0 ^ M J0 n x v Jo ° ^ V Jo 0 >— V J
CO j^i -"^ 3"1
"? dD 3~x.Lj LO cC3 3oXILJ ^ •' CUD 30*"-1 " ^ ~
















<3 30xiu - O 30x"-> . «f h 30><"-> _XT) 3
• . . i . i , i . i . i . i ' i . i . i . i , i , i .. j L, i , i , . 1 . 1 , 1 1 , 1 . 1 . , 1 , 1 ,
_^ — " -JD o — " --o f^. — D en • —























^ T~XILJ cTT) T"*XtLJ ^ ^ ^ XILJ ^ |^ ^] XILJ






















































































































































C - O C O O C O O O ^ I O •*• O O C O O O O W O i " O ^.










iMp-<ro>^O4j« i< ioo«-« ino>« uirj — oi^o----«-in*-o'-
•oa i r toa > ' o r ' in -«<« i r>«( r<7O>- o>o>or--mtfiin«Mninmtn




 V 7 7 T 7 t i i i i . ^
O O O O O O O O i/, O O O O O O O ^ a.
I A O O O O O O O h - i n o O O O O O - O _J
J a < , g p - * - r M d . f - u . ( J <, r- ^. r- c. r, - r- a. — o 4
O O O O C O O C O f w - u-. C O C O O C O O O c . •<
S C g Q S S S S S g g S S S S = g S 3 ? g £ g g g §
s
O C t C J O O O O U » . O O O O O O O —
t nooooooo r- in o O o o o o -u
X
r
r . o f t . w ^ ^ ^ ^ ^ ^ ^ m w ^ w . - t to - f -o^^^ **.*<«
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 W)
o
I I I I ^ M M I l l l l l l l l •
O O O O O O O O «. O O O O O O O — &
inooooooo f - inoooooo« _j
o
tn U r s i W \ O V - o m o o O O O M rsi ir o m O •
fc
' — 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t
u.
S o
S . T t T T T T V T T 5 —
S « C 2 S S S S S S S ^ C ^ S S S ?
1 ss
— m«v ic rv<4>4 > ( r9*4 l * t« r»^ -<OO «CiO(V^i^O a. i o^oo-4> '« iwOa-«r -«0OB > f ^ ' ^ u- o y to r- fl
-1— 1 1 1 1 1 1 1 1 1 1 1 1 t 1 t 1
— " O O r ~ f * + r W - A n O T — O — ^  r- 4 n r -< i%r fuO-




-, V) MI O O O O O O O O «. O O 0 O O
O u r -w iooooooo r^ t f ^oooo
« "X O - ^ f M C ' ^ m A ^ t f Or" 'M'^*W»
o „ '
 t r ' ,.
U' u- o O C C C C C- O C >•• * u'- C O O C C
u.
II' 1-
u> i r O m C t ^ O O O O ^ C O O C ' r tOtr iCOfO.M u ««. i ^ r - o ^ o m c ^ o o o r o -
 M n> ^- O w% o
o o
1 1 1 ( 1 1 1 1 ) f >
»• ^ ooooooo ^ o e> o o o
O r - m O O O O O O O P - I P O O O O
>k ac o — fM(*i^^*r-« a O^IMC--*^
a •*
= . • 3
a, •*»-t*a)mo-<or.^>ir ior-oir fW'# o>tr«^-4i4)
— 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1
»-
u
r -««r^a.«.O*>« m^r- f ioo-
•M «> O O O O O O O O «, O O O O G
















O 0 0 ^  •*
O O o Oir
3S§gg8
r- CD




O O <J «• <•
o o O c >n
1 1
o « o o o o
om r o o o
0 «
o -o
ir « « «% o






O C - O O O C C O O O
t . - n o .n o c o o
r - j i ooooooo r- if. O O O O O O O
I i r I I i I I i
nc«- *<o -H<nr - - * a - r -o^n jO ' -o i ton
'-t * *l •* u-i <f> -t •* r
< - '
_i O O ' -r - u i O O O O O O o
o o o o o —
148,
APPENDIX H
n c c - c o o o c o w " . i r > o o n c o o o o c
-
i O O O O U O O C
u i O O O O O O O O
r - t oooooooo
f. •* -t ^ T. o * f- r- c r o c
u - O C C C O C O O O r . j i
ic. e ' ^ c o o - o o a c o o
ruu»h. O U i O t o O t f O O O O
U<04i-o O O -M r' r»
— 1 1 1 ( 1 1 1 1 1 1 1 1
u. H. O C O C O C O O C - - - W
1^1 i_» (v,j\ C u - C U ' O C O O C f i
U ' i / > « i / \ O T C ' O 1 ' ^ C < O O O O
wl 0 (Mu- . r -C ' - fO inO inOOOOO
^ ^ .^ .«ooe-«*-
2 T t T ^ f f T T T
°°9?2°-n o o o o
s •* if f< tf — a




 " fS^««! m f 5 < C f C ~
«/> i i i i i i i i i
U . O O U O O O O O





> ^ ' I M t M O C < ' O - " I M O Q J
j IM IA g f--r- ^ - o - ^ m K r "
I I I I I I I I I I I
» 0 . f t O t f > O O O O O
I I I I I I I I I
I . O O O O O O O O
> O O O O O O O O
-tf> O O O O O O O
150
APPENDIX I
PRESSURE DATA FOR 6f = 50°, 6S = 60°, AND MEDIUM PYLON
The pressure measurements made on the wing with the double-slotted flap and the
leading-edge slat deflected fef = 50° and 6S = 60°) are presented in this appendix in
coefficient form in graphs and tables. The data are for the medium-length pylon and are
arranged in order of increasing thrust coefficient.
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PRESSURE DATA FOR 6f = 60°, 6g = 40°, AND SHORT PYLON
i .-
The pressure measurements made on the wing with the double-slotted flap and the
leading-edge slat deflected (6f = 60° and 6S = 40°) are presented in this appendix in
coefficient form in graphs and tables. The data are for the short-length pylon and are
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PRESSURE DATA FOR 5f = 60°, 6S = 40°, AND MEDIUM PYLON
The pressure measurements made on the wing with the double-slotted flap and the
leading-edge slat deflected (6f = 60° and 6g = 40°) are presented in this appendix in
coefficient form in graphs and tables. The data are for the medium-length pylon and are
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PRESSURE DATA FOR 6f = 60°, 6S = 40°, AND LONG PYLON
The pressure measurements made on the wing with the double-slotted flap and the
leading-edge slat deflected (6f = 60° and 6S = 40°) are presented in this appendix in
coefficient form in graphs and tables. The data are for the long-length pylon and are
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PRESSURE DATA FOR 6f = 70°, 6g = 40°, AND MEDIUM PYLON
The pressure measurements made on the wing with the double-slotted flap and the
leading-edge slat deflected (6f = 70° and 6S = 40°) are presented in this appendix in
coefficient form in graphs and tables. The data are for the medium-length pylon and are
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